With an increase in the prevalence of risk factors for chronic kidney disease (CKD) such as hypertension, diabetes mellitus, and obesity, there is an increase in the incidence and prevalence of CKD.
Immunosuppressive regimen
Patients received induction immunosuppressive therapy with methylprednisolone (MP) (500 mg intravenously × 3 days) w i t h e i t h e r i n t r a v e n o u s r a b b i t a n t i -t h y m o c y t e globulin (r-ATG) (1.5 mg/kg/day × 3 days) in the high immunologic risk group (history of previous transplant, history of blood transfusion in the last 3 months, and more than two pregnancies) or basiliximab (20 mg on day 0 and 4) in low-risk patients (first transplant). Basiliximab was used instead of r-ATG in two patients with the history of the previous transplant for fear of sepsis because both of them had borderline high total count without fever. Maintenance immunosuppression consisted of prednisolone (20 mg/day, tapered to 5-10 mg/day at 1-3 months' posttransplant and continued thereafter), calcineurin inhibitors (CNI) (tacrolimus, [0.1 mg/kg/day]), and mycophenolate sodium (1440 mg/day). The doses of mycophenolate sodium and tacrolimus were adjusted according to complete blood counts and trough level of tacrolimus (on day 4, after 2 weeks, and every 3 months posttransplant). Infrequent monitoring of drug level was due to financial constraints. Tacrolimus dosing was adjusted to achieve target T0 concentrations. All patients received prophylaxis against cytomegalovirus and Pneumocystis jirovecii pneumonia infection.
Posttransplant care and follow-up
All patients were monitored postoperatively for the development of any immediate medical and/or surgical complications. Foley's catheter was removed on day 5 if no complications. A perinephric drain was removed on day 7. The recipient was discharged once stable graft function was established without any complications, generally on day 7-10. The double-j stent was removed on the postoperative day 21. All recipients were followed up and investigated in the outpatient department on a regular basis as per the standard guidelines till death or graft loss, whichever is earlier. Posttransplant renal allograft function was measured using serum creatinine.
Diagnosis and treatment of delayed graft function and rejection
Delayed graft function (DGF) was defined as the requirement of dialysis within 1 week. Slow graft function was defined as serum creatinine >3 mg% after 1 week without the need for dialysis. On clinical suspicion of rejection, renal allograft biopsy was performed and rejection was diagnosed based on modified Banff classification. Protocol biopsies were not done. Rejection episodes were treated with standard antirejection therapies. Cellular rejections were treated with intravenous (IV) MP 500 mg × 3 doses ± ATG. Antibody-mediated rejections (ABMRs) were treated with MP 500 mg × 3 doses ± plasmapheresis (40 ml/kg per session × 3-5 sessions) + IV immunoglobulin 100 mg/kg/ day × 3-5 ± rituximab 375 mg/m 2 body surface area single dose.
Definition of outcome
The patient's survival was defined as the time from transplantation to death. Death-censored graft survival was defined as the time from transplant to the requirement for hemodialysis excluding graft loss due to death. Out of 18 DBD donors, 77.8% (14/18) were male and 22.2% were female donors. The most common donor blood group was B (55.6%), followed by A (22.2%). O and AB donors constituted 11.1% each. All had road traffic accident as their cause of brain death. Donor characteristics are summarized in Table 1 .
Statistical analysis
The mean donor age was 30 ± 13.4 years, and the mean cold ischemia time was 114.4 ± 53.4 min.
Male constituted 76% (19/25) of DDRT recipients. Posttransplant follow-up duration ranged from 1042 days to 24 days (mean 383.4 ± 322 days). The mean age was 41.7 ± 9.5 years. Various causes of ESRD included chronic glomerulonephritis 72% (18/25), chronic tubulointerstitial nephritis 16% (4/25), and polycystic kidney disease 12% (3/25).
About 16% (4/25) had the second renal transplant with a history of failed previous live renal transplant.
Patient characteristics are summarized in Table 2 .
Medical and surgical complications are summarized in Table 3 .
The patient's survival was 84% (21/25) [ Figure 1 ], and graft survival on the last follow-up was 76% (19/25). Death-censored graft survival was 84% (21/25) [ Figure 2 ]. A total of four recipients died, two recipients died due to early sepsis (<3 months) (one of them had graft loss due to arterial thrombosis) and two recipients died due to late sepsis (>3 months) (one pneumonitis and one systemic fungal infection). Two grafts were lost due to death with functioning graft.
DGF was seen in 16% (4/25) of recipients. Causes of DGF in our study included transplant renal artery thrombosis (2), ABMR (1), and sepsis (1).
Among those who had DGF, graft loss was seen in 75% (3/4) as compared to only 4.7% (1/21) among those who did not have DGF (P = 0.0067), suggesting that DGF is the important determinant of graft survival. Donor age and cold ischemia time were significantly high in those with DGF. Comparison of various variables in those with DGF and those without DGF are shown in Table 4 .
Biopsy-proven acute rejection was seen in 12% (3/35) of recipients with 2 (8%) having acute ABMR and 1 (4%) having acute cellular rejection.
New-onset diabetes after transplant (NODAT) was seen in 16% (4/25) of recipients.
The mean posttransplant creatinine in recipients with functioning graft on the last follow-up was 1.14 ± 0.2 mg/dl.
disCUssion
In India, very few centers have a viable DDRT program.
The current DDRT rate in India is only 0.34/million populations. In our center, DDRT program was started in February 2015 with accepting only heart beating (DBD) donors.
In our center, 25 DDRTs (16.1% of total transplants) were done within the first 3 years of initiation of DDRT program. In this study, male constituted 76% of recipients showing the same gender disparity as with live renal transplantation.
In our center, overall patients' survival was 84%. Reported 1-year patient survival from different individual centers in India ranged from 72% to 90%. [6] [7] [8] [9] [10] [11] [12] Overall graft survival and death-censored graft survival in our study were 76% and 84%, respectively. One-year graft survival in different studies ranged from 72% to 89%. [6] [7] [8] [9] [10] [11] [12] The most common medical complication in our study was sepsis. Early sepsis (<3 months) was seen in 32% (8/25) and late sepsis (>3 months) was seen in 8% (2/25) of recipients. An increased rate of sepsis could be explained by inadequate time for the evaluation of recipients for occult sepsis, possible transmission of infection from deceased donor kidney, and routine use of induction agents.
The incidence of DGF was 16% in our center which was very less as compared to other studies in India. [6] [7] [8] [9] [10] [11] [12] The reduced incidence of DGF in our study might be explained by young donor age (30 ± 13.4 years) and short cold ischemia time (114.4 ± 53.4 min).
DGF is one of the most important determinants of graft survival. Well-known risk factors for the development of DGF are increasing donor age, donor type (living < deceased < standard criteria donor < extended criteria donor < donation after cardiac death), long cold ischemia time, and prekidney procurement care. [13] In various studies, the role of DGF on long-term graft survival is inconclusive. [13] In a study by Gopalakrishnan et al., [11] graft loss was significantly higher in those who developed DGF which was also observed in our study [ Table 3 ].
The rate of acute rejection has decreased in the recent era owing to the use of high immunosuppression protocol using induction agents and CNI-based triple therapy. In this study, the rate of rejection was 12% which was comparable with other literature. [12, 14, 15] The prevalence of NODAT varies between 2% and 53%. [16] Major risk factors for the development of NODAT are deceased donor renal transplant (human leukocyte antigen mismatch), use of tacrolimus over cyclosporine, obesity, family history of diabetes, history of impaired glucose tolerance, and use of high-dose steroids. The rate of NODAT (16%) in our study was comparable with other studies. [16] In spite of the small sample size and short duration of follow-up in our study, the future outcome and outlook of DDRT seem promising.
ConClUsion
The short-term outcome of DDRT in our center is comparable to other centers in India. DGF was the most important determinant of graft survival. With increasing public education, awareness, and with the help of public-private partnership, DDRT is increasing in popularity. 
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest. 
reFerenCes

